Mild encephalopathy with reversible splenial lesion (MERS) is a recently described clinico-radiological syndrome. It is characterised by acute mild encephalopathy and changes in the splenium of the corpus callosum on brain magnetic resonance imaging (MRI). MERS has been described mainly in East Asian populations. Infection, particularly influenza, is the most common association. The prognosis is generally favourable with spontaneous resolution of clinical and radiological abnormalities. We report two cases of non-influenza MERS in children, one associated with varicella, and discuss their differing clinical presentations.
IntRoduCtIon
Acute encephalopathy in children is common and can be due to multiple causes, including infection, metabolic derangements and toxins, with varying radiological correlates. Lesions in the splenium of the corpus callosum can be seen with rapid withdrawal of anti-epileptic agents, ischaemia, and demyelinating conditions. MERS is a recently described clinico-radiological syndrome that is characterised by acute encephalopathy and splenial lesions on MRI scans 1, 2, 3 . It is an uncommon condition with a single case series of Japanese patients 2 and few case reports 3,4,5 described in the literature. Clinical features can be variable but usually include a prodromal fever followed by delirium, altered consciousness and seizures 2 . Infections, particularly viral, are associated and prognosis is generally favourable, with all reported cases achieving spontaneous recovery without neurological sequelae.
We report two cases of MERS in children and describe the differing clinical presentations.
Case 1
A six-year-old Indian girl presented with five days of fever, change in behaviour, disrupted sleep and visual hallucinations. Parents described subtle, non-specific changes in behaviour. These consisted of being quieter than usual, disturbance of sleep patterns, and a single episode of visual hallucination when febrile. During these periods she could respond appropriately but was slower than usual. There were no headaches or seizures.
On examination, she was alert, oriented and speech was appropriate. Glasgow Coma Score was 15. She was not significantly encephalopathic but was noted to be difficult to rouse from sleep on one occasion during admission. She had intermittent fever up to 39 degrees Celsius. Neurological examination was normal. Tone, power and reflexes were normal and gait was normal with no ataxia. Her systemic examination was unremarkable and there was no neck stiffness.
Serological, throat swab and nasopharyngeal aspirate investigations were negative for Mycoplasma pneumoniae and common respiratory viruses such as Influenza A and B. Cerebrospinal fluid (CSF) studies showed a white cell count of 1 cell/mm 3 (normal range: 0-5 cells/mm 3 ) and protein level of 0.18g/L (normal range: 0.10-0.40g/L). CSF bacterial culture and viral polymerase chain reactions (PCR) for Herpes simplex virus and Enterovirus were negative. Brain MRI showed a nonenhancing area of signal alteration with restricted diffusion in the splenium of the corpus callosum (Fig. 1) .
The clinical features were consistent with a mild encephalopathy. She was treated with intravenous fluids and empiric ceftriaxone and acyclovir. Once infective screening results were received and were negative, and in combination with the MRI findings, she was diagnosed with likely MERS.
The reported behaviour change resolved spontaneously during admission. At her six week follow-up her neurological examination was normal. Repeat brain MRI is pending.
Case 2
A three-year-old Chinese boy presented with one day of gait unsteadiness and acute varicella infection. He had been clinically diagnosed with chickenpox three days prior with vesicular rash and fever. One of his parents had chickenpox recently.
The boy was on oral aciclovir treatment. Past medical history was unremarkable. There were no reports of altered behaviour or sensorium.
On clinical examination, he had widespread vesicular rash consistent with chickenpox. He was intermittently irritable but not significantly encephalopathic. He had truncal ataxia and was unable to sit without support. He was unable to stand or walk independently due to unsteadiness. There was no nystagmus or past-pointing. Tone, power and reflexes were normal with bilateral flexor plantar responses. Cranial nerve examination including fundoscopy was normal. There was no neck stiffness. The rest of his systemic examination was unremarkable.
Serum varicella immunoglobulin M was positive. CSF studies showed a normal white cell count of 3 cells/mm 3 (normal range: 0-5 cells/mm 3 ), normal protein level of 0.15g/L (normal range: 0.10-0.40g/L) and CSF varicella PCR was negative. Brain MRI showed a small area of T2 high signal intensity in the splenium of the corpus callosum 
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In view of the MRA findings, a possible differential diagnosis to MERS was varicella vasculitis. However, in view of the additional radiological feature of a splenial lesion and his rapid, self-resolving clinical course, his findings were considered more in keeping with MERS.
He was treated empirically with intravenous ceftriaxone and acyclovir. There was significant spontaneous improvement in his ataxia within 48 hours. At two weeks after discharge, his neurological examination was normal. A repeat brain MRI has been planned but not yet performed.
dISCuSSIon
Mild encephalopathy with a reversible splenial lesion is increasingly described as a clinical entity. Specific clinical criteria for diagnosis have not been established, but a combination of acute neurological features, mental state change and a distinct radiological splenial lesion support the diagnosis. In the largest case series to date, Takanashi et al. described the most common presentation as prodromal fever followed by neurological symptoms of delirious behaviour, altered consciousness and seizures (in 33%) 2 . The encephalopathy is described as mild, with behavioural change being more typical than profound obtundation. Hallucinations and ataxia appear to be rare manifestations 1, 3 .
A splenial lesion on an MRI is the key radiological feature. The radiological appearance typically shows restricted diffusion in the splenium of the corpus callosum. Other radiological appearances include splenial T2 hyperintensity and, less commonly, symmetrical white matter changes 6 . The MRI lesion is reversible in that the changes resolve spontaneously. However, not all reported cases have repeat imaging and one case report describes a typical clinical course but with persisting MRI changes 7 . Transient splenial MRI changes have also been associated with withdrawal of antiepileptic medications 8 , which was not the case in our patients.
Infectious triggers are identified in approximately half the cases 2 . Influenza is the predominant association. This suggests MERS could be another distinct neurological manifestation of influenza infection. Other organisms isolated include mumps virus, adenovirus, varicella-zoster virus, Mycoplasma pneumoniae, O-157 Escherichia coli and Salmonella enteritidis. There has also been a case report of MERS following a mumps vaccination 4 . MERS does not appear to occur in seasonal clusters.
More cases of MERS were reported in Japan, Korea and Singapore suggesting an underlying genetic predisposition 2, 4, 5 . Case reports of MERS in a pair of Japanese siblings and recurrent MERS occurring in one child further support some genetic role 9 . MERS has been reported in a Caucasian child 3 .
The pathophysiology of the syndrome is not well understood. MRI white matter changes are suggestive of a demyelinating process such as acute disseminated encephalomyelitis (ADEM) -indeed ADEM is differential in a child with MERS. However, the MRI changes in MERS are localised and appear to resolve quickly without steroids or other treatment. Although ADEM can manifest clinically with seizures and altered consciousness as in MERS, MRI imaging in ADEM demonstrates multiple lesions in the white matter in T2 and fluid attenuated inversion recovery sequences 10 . Splenial involvement in ADEM would also be unusual without the presence of other white matter changes 11 . It is postulated that the underlying process in MERS involves intramyelinic oedema and inflammation of the corpus callosum. Why this process is localised to the splenium is unclear. One suggested mechanism involves viral-induced antibodies or direct viral particles having affinity for receptors on splenial axons or their myelin sheaths 1 . Recent studies have also highlighted a role for inflammatory proteins in MERS. Interleukin-10 and interferon-γ are elevated in the CSF. These inhibitory cytokines are postulated to localise the inflammatory process, resulting in milder neurological impact 12 .
Clinical outcomes are excellent. 
ConCLuSIon
Mild encephalopathy with reversible splenial lesion is noteworthy for its clinical and radiological features and benign prognosis. Clinical presentation can vary in children, but the characteristic MRI appearance of the splenial lesion is key to diagnosis. Infectious triggers are a common association and genetic predisposition appears plausible. Further studies may well reveal more of the underlying mechanisms of this condition. It is an important differential to consider which can limit unnecessary interventions.
